Table of Contents

IS 0 = o ][RR 2
TADIE OF FIQUIES. ..ottt e e o4 et eees e et e e e e e e b e et e e e e s ammme e e e e r e e e e e s 3
PUIPOSE AN ODJETE.......cooiiiiiiieiie ettt eeet et e e e e e e bbbt e e e emmmt e e e e e e e bbb e e e e e e e e e nnee e nnnene s 4
EXECULIVE SUMIMALY. ... tiiiiiieeiiiiiiie et teeet et e e e e e e ettt e e e emmme e oo e sttt e e e e e e s s mne s bb s et e e e e e e e s nnnb e e s enmrneeeeeeeeaans 9
Section |1 RANKING ANAIYSIS........ccoi i eee e mmne e e e e e e e e e e aeeaeeaaeeeeessmnees 11
A, MeasUred CONCENIIALIONS . .....cciiiiiiiiiieie e ieeee e e e e e e e ettt e e e e e e s amee e s s bbb e e e e e e e s s s s bbbnenasbbseeeaeeeesnnneeees 12
S B A = B T= T V=T o PR SRRTPPPPPR 14
(O o o 0] F= 11T IS T=T V=T OO PPPPPPPPUPPPRRR 19
D. Correlation BetWeen MONITOLS. .......oooii et eeee e e e e e e e e e e e eeeeas 23
E.  REMOVAI BIGS.....ciiiiiiiiiiiiii ettt rees e e s s e s s e s s s e s s e e rmmme e e e e e e e eaaeeaaeeaaaeeeeeeaansenenenenees 25
S 1010 [ f ot @ 1= 01 = U 27
G, NI RANKINGS ..ottt ee et eeer et e e e e e s ettt e e e e smme e e e e e s bbb e et e e e e e e ansbnennsbenee s 29
Section 1l: Spatial Raster ANAIYSIS........ccoooii it eeee e ——r e a e 32
A.  Mortality and MOrbidity RATE........ccoiiiiiiiiiiie e eenr e e e e e 33
B.  Sensitive AQe DiStrDULION..........eiiiiiiiiiiiiieeeiie e e e e e e e s rmmne s s s b e e eeeaeeeaas 35
(O o ¢= 1B o] o U] F= 1 ] o PSSR 37
D. Distance BetWeen IMONITOIS. .. ...ciiiiiiiiiiiiii et ieee e meee e e e e e e e e e e e e e e e e e eaeeessemeeeeeeeeeeeeeeeeees 39
T o €= To [Tt (=0 Y = [T 43
F.  FiNal WeIghted OVEITAY........coi oot eeer e e e s eeeeeas a7
Sectionlll: Final Conclusions and ReCOMMENAALIONS...........ccoviii it eeeeee e 51
Appendix AT Definitions and ADDreviationS..........c..vveiiiii e 53

F Y o o1 gl Dt = I =T (=T (=] o= 54



List of Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:

Ranking Analysis INQICALOIS. .......cooiiiiie ettt eeee e mmme e e e e e e e e e e e eaeeeeas 11
SO Instruments by HIghest DeSIgN ValUE............ooooiiiiiiieeiiiieeeee e 12
Os Instruments by HIghest DeSIgN ValUE............uviiiiiiiieieeeeiiicccecmmne e e e e e e e e e e e e e e e e e e e e 13
PMuio Instruments by Highest Annual AVEIagE...........ooeuiiiiiii e errne s e e e 13
PMzs Instruments by Highest DesSign ValUe............couiiiiiiii et 13
SO INSrUMENTES DY Ar€a SEIVEU.......cii ittt eeee e e e e e aae 15
O3 INStrUMENES DY Ar€a SEIVEW...... ..o eee e rrrr e e e e e e e e e s 16
PM1o INStruments DY Area SEIVE.........ooi e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeees 17
PM2.5 INStrumMeNts DY Ar€a SEIVEM...........uiiieiiiee e e aeer e e e e 18
EPA Monitoring Spatial SCAlES.........uuuiuiiiiiiiiiiiiiiee e e e eee e 19
SOz Instruments by Population SErVed............ooo i e e e e e e 20
Oz Instruments by POPUIAtION SEIVEM...........oooiiiiiiiieee e mnee e 20
PMuio Instruments by POpulation SEIVEd............uuiiiiiiiiiiiiee e e eeeeaees 20
PMzs Instruments by POPUIAtioN SEIVEA...........ouiiiiiiiiieieeee e memr e e e e e e e e e e e e e e e 21
SO Instruments by Correlation Between MONITALS. ..........uuuiiiiiiiiiieaee e 23
Os Instruments by Correlation Between MONITALS...........ovvviiviiiiiieeeiiiiiiieeevrrrer e 23
PMuo Instruments by Correlation Between MONITOIS. .........uuuvieiiiiiiiieeeres e ccecscemmme e e e e e e e e 24
PMzs Instruments by Correlation Between MONITOLS.........ccooivviiiiiiiier e vmrenne e 24
SO Instruments By REMOVAI BIaS........ccooiiiiiiiiiii e 25
Oz INStruments by REMOVAI BIAS........uuuviiiiiiieiiieieeeiiiccc i meee e e e e e e e e e e e e e e e e e e e e e e e s smmneeeeeeeeeeees 25
PMuio Instruments by REMOVAl BI@S...........uiiiiiieiee ettt ee e 26
PMzs Instruments By REMOVAl BiaS..........oeiiiiiiiiiieie et rmmee e 26
SO Instruments by Source Oriented MONIQL...........vvviiiiiiiiiceee e 27
Os Instruments by Source Oriented MONILOL...........oooiii i e e e 27
PMuio Instruments by Source Oriented MONIKOE..........oovuiiiiiii i cceciie e errrre e e e e e e 28
PMzs Instruments by Source Oriented MONILOL.............oiiiiiiiiiieeeie e 28
Ranking Analysis POllUtaNt RESULLS............uiiieee e e aeeeannnannes 29
Weighted S@Instrument Results. Unweighted Results in Parentheses............ccccvveee v, 30
Weighted Q@ Instrument Results. Unweighted Results in Parentheses..........cccccovviceeiiiiiiiienneenn, 30
Weighted PMo Instrument Results. Unweighted Results in Parentheses..............ccovveeecvvvivnnnnnnnn, 31
Weighted PMs Instrument Results. Unweighted Results in Parentheses.........cccooooiiiveeee. 31
Raster ANalysis INAICALOIS. ........cooo it em e e e e e e e e e e e e e e e eeeeeeas 32
Distance Between Monitors Concentric RING SIZES.........occuuviiiiiiieeneeeee e eees s 39
SItES OULSIAE O AFZONA.. ... uueiiiiiiee e eee e ereee e e e e e s s s a et e e e e e s ammne e e e senbbeeeeeeeeeeaanne 43
Spatial Raster ANAlYSIS RESUILS.........uuuiiii e e e e e e rrer e e e e e e e e 47



Table of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4.
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:

Figurel7:

Figure 18:

ADE QO S MENMOANG SILES.....uuuuiiiieeeeiiiiiiiiiieeeeeeeee e e e s st ee e e e e e e smmme e e s s snsrneeeeeeeeaannnes 5.
SO ThIESSEN POIYGOMNS......coiiiiiiieeee et re e e e e e eenme e e e 15
O3 ThIieSSEN POIYQONS.......co oo ee e e nne e e e e e e as 16
PM10 THIESSEN POIYQONS. .. oo eeeeer e e ererr e e e e e e e e e arene e e 17
PM2.5 THIESSEN POIYGONS .....eeiiiiiiiiiiiii ettt e e e e e 18
Population Served DY SIte........ooiiiiiiie e 22
Mortality and Morbidity Rate Map...........c.oooiiiiiiiiiiiccce e rees e 34
Sensitive Age DistribUtion Map.........ooooiiiiiiiiiiii e 36
Total POPUIATION IMBP ...ttt e e e s smmme e e e 38
Os Distance Between MONItOrs Map...........uuuuiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e e s e e ee e ee e 40
PMuio Distance Between Monitors Map........ccoovvvvviiiiiiiiecsiicinineeeeeeveeivinn s eeemnn e 41
PM2.5 Distance Between MONItors MaP..........uuviiiieaiiiiermiiiiieie e eeenree e e e 42
Os Predicted ValuUeS Map........ccoiiii ettt aeee 44
PMio Predicted Values Map.........oooiiiiiiiii ettt ee e e mees 45
PMzs Predicted Values Map...........ooiiiiiiii et eeee e 46
Os Weighted Spatial OVErlay..............uueiiiiiiiiiieee e eeei e 48
PMio Weighted Spatial OVerlay............ccoovvvveiiiiiieeeiiiiiiieene e e 49

PMzsWeighted Spatial OVErIaY.......ccooivieiiiieiiiicceeiies et e e e e e eennens 50



Purpose and Obijective

This assessmentisto determineihe Ar i zona Depar t me ntADBQ0)sambientirmomtoriegn t a |
network meetsmonitoring goals and objectives set forth by ADEQ to protect and enhance public health and the
environmentin Arizondnsupp r t i ng t hese goal s monaoningretwarkisypovidelf of ADE QG&
air quality professionals for the purpose of determining the ademfatye network 40 CFR Part 58.10(djtates the
specific requirements for this assessment

The state, or where applicable local, agency shall perform and submit to the EPA Regional Administrator a
assessment of the air quality surveillance system evgepis to determine, at a minimum, if the network meets
the monitoring objectives defined in appendix D to this part, whether new sites are needed, whether existing sit
are no longer needed and can be terminated, and whether new technologies are tedjpropdarporation into

the ambient air monitoring network. The network assessment must consider the ability of existing and propose
sites to support air quality characterization for areas with relatively high populations of susceptible individuals
(e.g, children with asthma), and, for any sites that are being proposed for discontinuance, the effect on data us
other than the agency itself, such as nearby states and tribes or health effects studies. The state, or where applic
local, agency must bmit a copy of this /ear assessment, along with a revised annual network plan, to the
Regional Administrator.

To achievethis, the analysis consists of the following:

1 Executive Summarg A summary of the recommendats and conclusions made ByD E Q AirsQuality
Division.

1 Section Id An instrumentto-instrumentRanking Analysighatdetermines the comparative importance of each
instrumenusing a variety of indicator§hese indictors cover demographiepgraphic, economjand regulatory
perspectives that are important to air monitorimge individual instruments in the monitoring network are
separated by pollutaanhdranked The rankingis then usedor the determination dinal recommendationg.he
purpose of the Ranking Analysis is to determiyne t
recommendd networkmodifications.

1 Sectionll 8 A Spatial Analysis using a series of rasteased maps representing a variety of indicafbinese
indicators cover demographic, geographic, and source pollution perspectives that are important to air monitorin
A raster maps a GIS tool that quaiftes areas in Arizona for their importance to air monitorifige spatial
analysis is separated by po#nt andthen usedor the determination of finaecommendationd he purpose of
the Spatial Analysis is teisually evaluate areas ofterest where sensitive populations are located and assess
how well areas across Arizona are covered by the ADEQ monitoring network

1 Section llld6 Recommendatianand final conclusionssingboth the Ranking andgatialanalyses to determine
if the current network meets monitoring objectivetiether adjustment to the monitoring network are needed,
where areas with relatively high populations of sensitive individuals are loeaigdvhether new technologies
are gpropriate for incorporating into the existing network.

The assessmeatdresssthe criteria pollutants sulfur dioxide (S) ozone (@), andparticulate matter (both Piand
PMz.5) monitored by ADEQThe assessmenises instrumentand site data fron2014to 2018 as these data are the most
currentcertifiedfive years of data at the time of creation of this assesskuiataused argublicly available andvere
takenfromt he Envi r onment alE PPA&d Qealityt System (AQSY), erUoitgddStsateg Census Bureau
and the Arizona Department of Health Services.

The recommendations stated in this assessmrentised to plan for changes in thé@ monitoring network for the
subsequentive years ando beincludedin the 2021 Annual Network PlanThe recommendationsonclusionsand
rankings in this assessmentlunde only ses and areas operated by ADEKDe final conclusions and recommendations
were determined by ADEQ6s Air Quality management
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Sites Used in This Network Assessment

The following severttables list all of the sites used in this assessment, organized by their operating agencies. The
location and information about each one of these sites comes from the AQS database.

Monitoring Sites Operated HADEQ

AQS Site

Number

Site Name

County

(O]

SOz | PMuo

PMz2.s

Pollutants Monitored

04-019-0001 Ajo 1211 Well Rd. Pima X
04-012-8000 Alamo Lake Alamo Lake State Park La Paz X X X
04-015-1003 Bullhead City 990 Highway 95 Mohave X
04-003-1005 Douglas Red Cross 1445 E. 15th St. Cochise X X
04-005-1008 Flagstaff Middle School 755 N. Bonito St. Coconino | X
04-007-1001 Hayden Old Jail Canyon Dr. & Kennecott Ave. Gila X X
04-013-9997 JLG Supersite 4530 N. 17th Ave Maricopa | X X X X
04-007-8000 Miami Golf SR 188 andJS 60 Gila X

Course
04-007-0011 Miami Jones Ranch Cherry Flats Rd. Gila X
04-007-0012 Miami Townsite Sullivan ST & Davis Canyon Gila X
04-023-0004 Nogales Post Office 300 N. Morley Ave Santa Cruz X X
04-003-0011 Paul Spur Chemical Lime SR80 & Paul Spur Rd. Cochise X

Plant

04-007-0008 Payson Well Site 204 W. Aero Dr. Gila X
04-025-8034 Prescott Pioneer Park 1200 Commerce Dr. Yavapai X
04-021-8001 Queen Valley 10 S. Queen Anne Dr. Pinal X
04-019-0020 Rillito 8840 W.Robinson St. Pima X
80-026-8012 San Luis Rio Colorado Avenida Carranza and Calle 15 X

Well 10
04-007-0010 Tonto NM South of SR 188 Gila X
04-027-8011 Yuma Supersite 2029 S. Arizona Ave Yuma X X X




Monitoring Sites Operated by tivaricopa County Air Qualitypepartment

Pollutants Monitored

AQS Site Number Site Name Address

O3 SOz | PMio PMas

040139702 Blue Point Usery Pass Rd. & Bush Highwe X

04-013-4011 Buckeye 26453 W. MC85 X X
04-013-4008 Cave Creek 37019 N. Lava Lane X

04-013-3002 Central Phoenix 1645 E. Roosevelt St. X X X
04-013-4019 Diablo 1919 W. Fairmont Dr. X
04-013-9812 Durango Complex 2702 RC Esterbrooks Blvd. X X X
04-013-4010 Dysart 16825 N. DysarRd. X X
040131010 Falcon Field 4530 E. McKellips Rd. X

04-0139704 Fountain Hills 16426 EPalisades Blvd. X

04-013-2001 Glendale 6000 W. Olive Ave X X X
04-013-4006 Higley 2207 SHigley Rd. X
04-0139508 Humboldt Mountain Seven Springs Rd. X

04-0131003 Mesa 310 S. Brooks X X X
04-013-1004 North Phoenix 601 E. Butler Drand N. 61 St. | X X X
04-013-2005 Pinnacle Peak 24301 N. Alma SchodRd. X

04-013-4003 South Phoenix 33 W. Tamarisk St. X X X
04-013-3003 South Scottsdale 2857 N Miller Rd. X X
04-013-4005 Tempe 1525 S. College Ave. X X X
04-0134009 West43rd Ave 3940 W. Broadway Rd. X
04-013-4004 West Chandler 275 S. Ellis St. X X
04-013-0019 West Phoenix 3847 W. Earll Dr. X X X
04-013-4016 Zuni Hills 10851 W. Williams Rd. X

Monitoring Sites Operated lilie Gila River Indian Community

Pollutants Monitored

AQS Site Number Site Name County

O3 SOz PMio PMas

04-021-7004 Casa Blancg Casa Blanca/Preschool R|  Pinal
04-021-7001 Sacaton 35 Pima St. Pinal X X
040137003 St. Johns 4208 W. Pecos Rd. Maricopa| X X

Monitoring Sites Operated by tiNational Park Service

Site Name Pollutants Monitored

AQS Site

Number el

O3 | SO PMlo‘PMz.s

04-003-8001 Chiricahua NMEntrance Chiricahua National Monument .
Station Cochise | X
04-005-8001 Grand Canyon NPThe Grand Canyon National Park , W Rim Coconino| X
Abyss Dr.
04-017-0119 Petrified Forest NPSouth | Pet For Nat Park, Ne&ld SW Entrance Navaio X
Entrance on Old Route 180 J




Monitoring Sites Operated by the Riftounty Department &nvironmental Quality

Pollutants Monitored

AQS Site Number Site Name Address County

0:| SO PMlo‘ PM2s

040191011 Craycroft & 22d 1237 S. Beverly Ave Pima X

04-019-1028 Chil drenods 400 W. River Rd. Pima X X X
04-019-1034 Coachline 9597 N. Coachline Blvd. Pima X

04-019-0008 Corona De Tucson 22000 S. Houghton Rd. Pima X
04-019-1020 Fairgrounds 11330 S. Houghton Rd. Pima X

04-0191113 Geronimo 2498 N. Geronimo Rd. Pima X
04-019-1030 GreenValley 601 N. La Canada Dr. Pima X X
040190011 Orange Grove 3401 W. Orange Grove R¢ Pima X X
04-0191032 Rose Elementary 710 W. Michigan St. Pima X

040190021 Saguaro National Park, Eag 3905 S. Old Spanish Trail Pima X

04-0191026 Santa Clara School 6910 S. Santa Clara Ave| Pima X
04-019-1001 South Tucson 1601 S. 6th Ave Pima X
04-0191018 Tangerine 12101 N. Camino De Oest Pima X X

Monitoring Sites Operated by the Plit@ounty Air Quality Control District

AQS Site Site Name Pollutants Monitored

Number Sl

O3 | SOz PMlo‘PMz.s

04-021-3002 AJ Fire Station 3955 E. Superstition Blvd.
04-021-3001 AJ Maintenance Yard 305 E. Superstition Blvd. Pinal X
04-021-0001 Casa Grande Downtown 401 N. Marshall St. Pinal X X
04-021-3003 Casa Grande Airport 660 W. Aero Dr. Pinal X
04-021-3009 Combs School 301 E. Combs Rd. Pinal X
04-021-3004 Coolidge Maintenance Yard 212 E. Broadway Ave Pinal X
04-021-3014 Eloy County Complex 801 N. Main St. Pinal X
04021-3015 Hidden Valley 43750 W. Pinal X | x
Carefree Place

) City of Maricopa County . .
04-021-3016 Complex 19955 N. Wilson Ave Pinal X
04-021-3007 Pinal Air Park Water Well #2 Pinal AiPark | pinal | x X
04-021-3011 Pinal County Housing Complex] 970 N. Eleven Mile Corner Rd| Pinal X
04-021-3008 Stanfield County Complex 36697 W. Papago Dr. Pinal X

Monitoring Sites Operated by the Salt RRRima Maricopa Indian Community

Pollutants Monitored

Site Name

AQS Site Number County

O3 | SOz PMlO‘PMZ.S

040137024 High School 4827 N. Country Club Dr. | Maricopa| X

040137022 Lehi 3250 N. Stapley Dr. Maricopa| X X
04-013-7021 Red Mountain 15115 Beeline Highway | Maricopa| X

04-013-7020 Senior Center 10844 E. Osborn Rd. Maricopa | X X X




Executive Summary

This executive summargrovidesa summary ofhe analysis andhe final ecommendationand conclusionsThe purpose
oftheanalysisst o det er mine the adequacy Thdis donb EsRdtwo tygpes of amadgsn i t

1. A Ranking Analysis determ@s which instruments are of greatest and least impact to protecting and enhancing
public health and the environment in Arizona

2. A Spatial Analysis determines which areas of Arizona are being nepdesentedbr overrepresented bgir
monitoring.

Recommendations for the removal/addition of mstruments are determined usmg both analysdme dolil t
recommendations and conclusions are founs ' J ! ) of this
documentTherecommendationand conclusionsye r € mad e b y A DE Qonsent AII resuIthlmchngs; ty
recommendationsnd conclusionare listed below.

3:. Ol

1. Ranking Analysis

Results
The ranking scale starts htbeing the highest ranking instrument and therefore the most impartaohitoring.

SOz Network Results

Oz Network Results

PM1o Network Results

PM:2.s Network Results

Miami Flagstaff Paul Spur Douglas 4
Jones 3 Middle 6 Chemical 12 Alamo Lake 2
Ranch School Lime Plant JLG Supersite
Miami > Tonto Douglas 4 (Continuous) 6
Townsite National 5 Payson JLG Supersite
Hayden 1 Mon. Hayden Old 3 (Filter) !
Old Jail Alamo Lake 2 Jail Nogales Post
LG 4 IG 4 Miami Golf 10 Office 3
Supersite Supersite Course (Continuous)
Queen Valley 3 Alamo Lake 7 Nogales Post
Prescott 7 JLG _ 6 Office (Filter) 5
Pioneer Park Supersite Yuma 1
Yuma ) Bullhead 11 Supersite
Supersite City
Ajo 9
Rillito 3
Nogales Post
Office
Yuma 1
Supersite




Recommendations

1 Removal of the Pl (POC 1 Filter) instrument at Nogales Post Office.

1

0 Investigate if this instrument is stikquiredfor collocation requirementss it is low ranked in this
analysis Determine ifNogalesor JLG Supersitbas the highest PMconcentrations. Currently JLG
Supersite and Nogales Post Office have lbottitinuous and filter based instrumeriewever to fulfill
collocation requirement8DEQ only need®necollocatedpair. Furthermore, gcontinuance of this
monitorwill not prevent ADEQ from meeting minimum requirementd@CFERPart58, Appendix D
ADEQ will conduct a cosbenefit analysis to see if the benefit of removal outweighs the costaf so
request for removal will be made in the 20%inual Network Plan.

Investigate where Flagstaff Middle Schocl @nd Prescott Pioneer Park €2and in terms of meeting 85 percent

of the Oz National Ambient Air Quality Standards A\QS).

o Statistical analysiwill determine if these monitors are in atiment of the @ NAAQS for the last five
years Additionally, the analysiwvill seeif thereis a less than 10 percent probability of exceeding 80
percent of the NAAQS during the next thyears at these sites

Conclusions

T Yuma SupersitendJLG Supersite special consideration

o These monitoring sites are identified as of
Yuma Supersite is consistently ranked the highredtlLG Supersite isankedabove most other sites.
Yuma Supersite isnportant as a border transport site and representative of aMatgapolitan
Statistical AredMSA). JLG supersite is important due to it long trend and research objectives for the
Phoenix areaAny modernization of instrumentation or techniques shbaldthade at these sites first.

2. Spatial Analysis

Results
SeeSection Il (B: Final Weighted Overlagn Rage47 for the final map results

Recommendations

1

This analysis will help ADEQdentify areas ointerest(orange and redreason the mapsfor eventbased
monitoring related to potential episodic and weattréren air pollution events, and to help focus ADEQ public
outreach and education resources

Conclusions

1

I't was det er mi ne dhgnetwark is garerallQ €atsfactooyrior Aripofidie minimum
monitoring requirements set forth4) CFR Part 58Appendix Dare being met by ADEQ and monitoring
represents all major pollutant and population centers.

I't was determined that no areas in Arizona Noer e
removals or relocations of instrument ageommended based on this analysis.

10

p a
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Section |: Ranking Analysis

A Ranking Analysiprovides aninstrumendtto-instrumenitc o mp ar i son f or A D HREdsarposerofithiee r i

Ranking Analysis is to determine which instruments are most croaa monitoring and which have the potentiab®
removed or relocatedlhe analysis uses indicators to rank instruments for their importance to air moniidrang.
indicators serve as a way to quantify different aspectsiitapt toair qualitymonitoring aml public healthThis is done
by assigninga value, known as the Indicator Value, to the individual instrumenitg. Indicator Values aren a scale
from Oto 10, with 0 being lowest valuend 10 the highestThe indicators cover regulatory, demaghic, and geographic
topics.Focusingonone ndi cat or does not give the full Thérefareuthee

Ranking Analysis combines all of the indicator§&ectionl (G): Final Rankigson Page29to give a comprehensive and

robust ranking of ADEQO6s monitoring network.

Chosen indicators represent a variety of pertigensiderationso examinethe value of eachinstrument Six indicators
are used ithe Ranking Analysis

Table 1: Ranking Analysis Indicators
: o Indicator
Indicator Description
Type
Assigns an indicator value instrumentdased on themeasured concentratians
WEEerE with the hlg_hast concentrationsaving the__hlghest r.anklngffhls |nd|cator. uses EEEER
Concentration avelge asign values from the ye829_14| 2018 ltis con_sujered more important tq Value
have instruments that measure the highest concentrafidrigh concentratiomesults
in a high indicator value.
Assigns anindicatorvaldleas ed on an i nst r ulimcaread s
influence is calculated usinthiessempolygonsi n  E S R| & BhiesSamol@bnS
Area Served | &€ polygons surrounding instrumettiatshow the relative area of representation Spatial

based on the straight line distanto other instrumentk.is considered more
important to have instruments that represent large akdasge area of influence
results in a high indicator value.

Assigns an indicator valued based on the number of peoplarttastrument serves.
Using the stated spatial scale of e3q

ggfyégtlon representation, population data are laid over the area to determine the represen| Population
population.lt is considered more importantave instrumentdat serve higher
populatiors. Having a ligh population served results in a high indicator value.
_ Using the daily maximum values from 2QX&ch instrument is correlated using
Monitor to P e a r s xarrélaionédefficient. The maximum correlation to another instrumen
: : : o . ) . Measured
Monitor is used to assign an indicator valltés considered more important to have value
Correlation instruments that are not closely correlated with other instrumemtscorrelation

with another instrument resultsanhigh indicator value.

Determined by using the EPA NetAssess2020 tofihtbthe nearest neighbors to
each selected sitesingthe data from the neighboring sites to estimate concentrat
at the siteandthen compang the estimates to the actual concentrations measure{ Modeled
the selected sitdt is considered more important to have instruments with a high | Value
removal bias. An instiment with low removal biasiay indicate that the monitor is
redundant and could be removeétigh removal bias results in a high indicator valug

Removal Bias

This is a simple yes ornoindicatb f an i nst r u mmonitordos poiptu
or area source emissigrisreceives the highest indicator vallief t h e i n s| Regulatory
purpose is not source oriented, it receitve lowest indicator value.

Source
Orientation

11
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Each indicator usgsublicly available data and produces an inticaalue that is unique to the different instrumeAss.
shown, the indicators represent a wide range of air monitoring considerations, but it is not assumed that each indicator
equal importanceror this reason, the indicatérslues are weighted aording to their importancén order to establish
weights for the indicatordADEQ Air Quality Division staffheld two consensus meetings adidtributeda surveyto
external air quality professionals in Arizonghe meetings and survey asked the participantdece a weight on each
indicator. As a result some indicators are more heavily weighed than otfides.resulting weights were placed on the
Indicator Valuesand a new Weighted Indicator Value was produddsing the Weighted Indicator Values, The
importance of each monitor to the monitoring network is ranked by averaging the weighted indicator values of eac
instrument. The instrument with the highest averadee being the most important instrument in the network. The results

for the Ranking Analysis are found $ection | (G) Final Rankings oifage29. These rankingsvere usedo determine
the adequacy ofonitaringr@vark irc Arizonaasndescritmed isection Ill: Final Conclusions and

Recommendations on Page 5

NOTE: Due to the small number of monitaaad siteShADE Q&6 s Pb, 26e@vorksaheyhre hbOanalyzdin
the Ranking Analysis. ADEQ only operates threb sites, one CO site, and oN©: site The remaining pollutant
networks (S@, s, PVho, and PMs) areincluded in the Ranking Analysi$he San Luis Rio Colorado (SLR@Yell #10
Os monitorwas notincluded in this analysidue to it being located in San Luis, Mexico

A.Measured Concentratiors

This indicatorassessemonitors based on thmollutantconcentrations that are measuréde highestvaluedinstrument
hasthe highest average design value awerpasfive years.Instruments are given an indicator vatueaO to 10 scale,
with the monitorthat has the lowest average design value receiving a value of 0, and the highest receivie@f0.
Design values were taken from E®AQS database for the ye&8141 2018andwereaveraged.

It is assumed that instrumenikst measure higher concentrations are nmportantfor the NAAQS, permitted sources,

and regulatory compliandgecause these instrumeateeadyhaveexceededr have the potential to exceed ttandard

This indicator does not take into account marsitbeing used for reasons other than NAAQS complidBaekground,
informational, and researadriented monitors provide valuable data to be used for trends and new source permit analysi
and may not have high design values.

NOTE: PMio values used in this indicator are not the design valliks. design value foPMio is the number of
exceedances ovetlareeyear period Thisresults in a design value that does not represent actual ambient concentrations
Therefore the highest annualPM10 averagefor each yeais used in place of the desigialue for this and subsequent
indicators

Results

Results for the MasuredConcentrations idicator are givemy pollutant.The highes014i 2018average is assigned
an indicator value of 10 and the lowest &li nstrumerg are assigned a value relative to these highest and lowest
values.

Table 2: SOz Instruments by Highest DesignValue
Design Value (9% Percentile of Xthour
AQS ID Maximum Concggrt.;?:‘lon,b?veraged over 3 Indicator
Site Name y PP Average Value
2014 2015 2016 2017 2018 20142018

04-007-0011 Miami Jones Ranch| 207 242 | 150.1| 269.9| 104.9 191.73 6.95
04-007-0012 Miami Townsite 240 231 | 110.2| 134.5| 134.9 152.65 5.49
04-007-1001 Hayden Old Jalil 236 246 | 359 | 279.9| 208.4 273.33 10.00
04-0139997 JLG Supersite 4.9 54 5.1 6.4 6.1 5.75 0.00
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Table 3:

Os Instruments by Highest Design \alue
Design Value Annual 4w-highest daily
Maximum 8-hour Concentration, Averaged

AQS ID over 3 yearsin ppb) Indicator
Site Name Average Value
2014 2015 2016 2017 2018 2014i 2018
040051008 | FlagstaffMiddle |2, | 5 | g9 | g6 | 65 68.2 0.00
School
040070010 | rTontoNational g, gy | g9 | 73 | 74 728 5.90
Monument

04-012-8000 Alamo Lake 72 70 69 68 68 69 1.54
04-013-9997 JLG Supersite 77 77 75 76 75 76 10.00
04-021-8001 Queen Valley 73 71 71 73 74 72 5.48
04-025-8034 | Prescott Pioneer Pay 71 69 69 67 67 69 0.51
04-027-8011 Yuma Supersite 77 76 74 72 71 74 7.44
Table 4: PM1o Instruments by Highest Annual Average

Highest Annual Averagein € g B m Indicator

Average
2014 2015 2016 2017 2018 2014i 2018 Value

AQS ID

Site Name

Paul Spur Chemica

04-003-0011 Linp]e Plant 21.8 148 | 145 | 16.3 13.8 16.24 1.07
04-003-1005 | Douglas Red Cross 37.5 26.8 | 28.7 | 30.2 | 25.8 29.80 5.59
04-007-0008 Payson 15.2 15.7 | 17.4 | 18.8 18.7 17.16 1.37
04-007-1001 Hayden Old Jail 37.4 26.3 | 336 | 309 | 31.2 31.88 6.28
04-007-8000 | Miami Golf Course | 22.5 17.7 | 19.1 | 235 23.5 21.26 2.74
04-012-8000 Alamo Lake 11.7 12.0 | 13.4 | 13.7 14.4 13.04 0.00
04-013-9997 JLG Supersite 30.3 25.2 | 30.0| 325 | 325 30.10 5.69
04-015-1003 Bullhead City 20.6 189 | 224 | 19.2 19.9 20.20 2.39
04-019-0001 Ajo 27.1 176 | 16.2 | 17.5 16.0 18.88 1.95
04-019-0020 Rillito 390 | 36.4 | 45.3 | 49.2 | 433 42.64 9.87
04-023-0004 | Nogales Post Officg 39.9 312 | 380 | 36.4 | 34.0 35.90 7.62
04-027-8011 Yuma Supersite | 44.7 385 | 47.7 | 41.8 | 425 43.04 10.00
Table 5: PM-z.5 Instruments by Highest Design Value

AQS ID
Site Name

DesignValue (98n Percentile of Annual
Values, Averaged over 3yearfn € g B)m

2014 2015

2016

2017 2018

Average

201471 2018

Indicator
Value

04-003-1005 | Douglas Red Crosy 15.9 | 105 | 9.1 14 12.30 1.66

040128000 |  Alamo Lake 8.2 | 6.8 | 10.2 | 105 | 11.3 9.40 0.00
JLG Supersite

040139997 | oo who " | 225 | 232 19.4 | 207 | 237 21.90 7.16

040139997 JL?FS“;‘epr‘)ars'te 239 | 209 | 16.4 | 215 | 209 | 20.72 6.48
Nogales Post

040230004 Office 29 | 272| 26 | 30.3| 21.8 26.86 10.00
(Continuous)

040230004 | NogalesPost | 1q 51 559 | 296 | 232 | 226 22.00 7.22
Office (Filter)

04-027-8011 Yuma Supersite | 22.9 | 14.7 | 23 19.6 | 25.7 21.18 6.75
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B. Area Served

This indicator assessaw®nitors based on the area of influen&kkinstrumentsin Arizona, including all tte, local, and

tribal monitorsare used to shotvh e i n s dreadf repeerentdtianThiesserpolygons argolygons that surround an
instrumentused to show its area of representatidmese arerawn by locating thenidway point between moniteand
creatingmultisided polygons surrounding each monitdme area in guaremiles of each polygon is used &ssess
instrumenton a Oto 10 scale, with the monitor that has the largest area receiving a value of 10 andltbst seceiving
avalueof0.Moni t or | ocation data were taken from EPAG6s AQS

It is assumed that monitors that cover the largest areas are of higher significance to air monitoring in Arizoné becaus
represents the largest unique geograph@andaresampling a unique parcel of ainstruments that are close together
generally measure the same concentratioerefore it would be advantageous to operate an instrumentthetrs the
largest arednstrumenton the edge of urban areasbackground type monitotgpically have a larger area of influence.

This indicator has disadvantagescauseollutantconcentrations at a monitoring site may betepresentativef a very

large areadue tometorological o topographic changeSome polygons are so large that it shawmonitor having a
represatation of half the statelhe monitorsin these very large areas would @atually berepreserative of ambient

concentrationgn theentire aregtherefore this indicator is purely spiaf in nature.

14



Results
Results for thédrea Servedndicator are given by pollutarithe maximum area served is assigned an indicator value of
10 and the minimum a @\l instruments are assigned a value relative to these highest and lowest values.

Table 6: SOz Instruments by Area Served

AQ D Area Servea aicato

> CA > . CA
04-007-0011 | Miami Jones Ranch 4,261 0.00
04-007-0012 Miami Townsite 28,600 7.14
04-007-1001 Hayden Old Jail 8,190 1.15
04-0139997 JLG Supersite 38,327 10.00
Figure 2: SOz Thiessen Polygons
N SO, Monitors Thiessen Polygons

D Thiessen Polygons

: 0 2 50 100 Miles
[ ] counties
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Table 7:

Os Instruments by Area Served
AQS ID

Site Name

Indicator
Value

04-005-1008 | Flagstaff Middle Schoo 7,933 5.98
040070010 |  'onto National 5,845 4.40
Monument

04-012-8000 Alamo Lake 13,256 10.00
04-0139997 JLG Supersite 19 0.00
04-021-8001 Queen Valley 1,586 1.18
04-025-8034 Prescott Pioneer Park 5,281 3.98
04-027-8011 Yuma Supersite 5,356 4.03
Figure 3: Os Thiessen Polygons

Yuma
Supersite

O3 Monitors Thiessen Polygons

|:| Thiessen Polygons

|:| Counties

100 Miles
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Table 8:

PM 1o Instruments by Area Served

AQS ID Area Served  Indicator

Site Name (sg.-mi) Value

pagpeen | U SR GIETiE 2544 0.72
Lime Plant
04-003-1005 | Douglas Red Crosg 3,189 0.91
04-007-0008 Payson 34,868 10.00
04-007-1001 Hayden Old Jail 5,448 1.56
04-007-8000 | Miami Golf Course 9,546 2.73
04-012-8000 Alamo Lake 12,700 3.64
04-013-9997 JLG Supersite 19 0.00
04-0151003 Bullhead City 12,293 3.52
04-019-0001 Ajo 6,048 1.73
04-0190020 Rillito 289 0.08
04-023-0004 | Nogales Post Officg 1,151 0.33
04-027-8011 Yuma Supersite 4,480 1.28
Figure 4: PMaio Thiessen Polygons

PM o Monitors Thiessen Polygons

®Payson
Welkite

l:] Thiessen Polygons

|:| Counties

|

Paul Spur /
Chemicsl | Douglas

Lime PlantJ Red Cross
&

100 Miles
|
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Table 9: PMz2.s Instruments by Area Served
Area

AQS ID Indicator
Site Name Servec_:i(sq.— Value
mi)
04-003-1005 | Douglas Red Cross g 2.23
04-012-8000 Alamo Lake 30,728 10.00
040139997 | 9LG Supersite 29 0.00
(Continuou}
040139997 | JLG Supersite 29 0.00
(Filter)
040230004 | N0gales Post Office 5 g, 0.91
(Continuous)
04-0230004 | Nogales PostOffice -, g4, 0.91
(Filter)
04-027-8011 Yuma Supersite 6,099 1.98
Figure 5: PM2.s Thiessen Polygons
N PM. s Monitors Thiessen Polygons

Yuma
Supersite

Nogales
Post g::gclas
Office F ross

\:’ Thiessen Polygons

\:ICounties 0 2 5 0




C.Population Served

This indicatorassessemstrumentsby the number of people that it represeimstruments have staed spatial scale
related to theimonitoring objectives and purposes, ranging from a few meterstogloPaA 6 s s p a t distahcess ¢ a |
are foundm Table 10 The gatial scales of moniteiare determined by ADEQ before installation and recorded in AQS
and in the Network Plalhe BPA confirmsthe spatial scaleSpatial scé distances araradiusin which concenttion
readings areelativelyuniform.

Using the spatial scale of each monitor, population aattaid over the spatial scale assmd thenumber of individuals
in that areaarecounted to determine the population senRajulation dataarebroken upinto census blocks, which are
statisticalareasbounded by visible feature$o calculate the populatian the spatial scale aretntal populationdata
weresuperimposegvith thespatial scaleircle andthencalculated in ArcGIS

The population in eacspatial scale circles used tassessnonitors on a @o 10 scale, with the monitor that servine
greatest population receiving a value of 10 and the smallest receivalgeaof0. Populaton data are taken frotie
ESRI 2019 ppulation estimates based 2010 US Census data

It is assumed that a monitor that representdattgest population is of greatesgnificance.There are many advantages
of using the spatial scale of each monitor to calculate the population sktweitbrs are specifically sited to represent
the area and population directly surrounding the ditee siting takes into account pollutant sources, roadways,
topography, and meteorological considerations to represent the stated spatidltgsafalicabr has disadvantages in
that it does not take into account the specific purpose of each mfrdkground, regional, source specifiSpme
instruments are not populati@miented thus may not represent a large number of péidpieisaddressetly onlyranking

the reighborhood scalype ofmonitors in each pollutant netwoas the neighborhood scale is populatiiented.

NOTE: Since this indicator is populatiesriented, instruments whose purposes are not for population exfmasitthe
populationresults ADEQ mainly monitors for population exposure usingrtbighborhood spatial scalSince this scale

is the predominate type for pollutant networks, the ranking vaueisased on these monitoRegional scale monitors
receive a ranking value df0. Micro scaleand middle scalenonitorsreceive a ranking value of. @lso, since JLG
Supersite is |l ocated in a geographic, demogr aphalso, a
receives a ranking value of 1QAll other monitors are ranked on al0 scale.

Table 10: EPA Monitoring Spatial Scales

Defines the concentrations in air volumes associated with area
dimensions ranging from several meters up to about 100 meters
. . Defines the concentration typical of areas up to severablttks in
Middle 0.1-0.5 kilometers size with dimensions ranging from about 100 meters to 0.5 kilom
Defines concentrations within some extended area of the city tha

relatively uniform land use with dimensions in the 0.5 to 4.0

Neighborhood 0.5-4.0 kilometers kilometers range. The neighborhood and urban scales listed belg

have the potential to overlap in applications that concern second:;

formed or homogeneously distributed air pollutants

Defines concentrations within an areecitf-like dimensions, on the
. order of 4 to 50 kilometers. Within a city, the geographic placemg

Urban 4.0-50.0 kilometers of sources may result in there being no single site that can be sai

represent air quality on an urban scale.

Defines usually a rural area of reasonably homogeneous geograj

Micro <100 neters

Tens to lindreds of

Regional T — without large sources, and extends from tens to hundreds of
kilometers

National and A whole nation or the | These measurement scales represent concentratiaracterizing the

Global entire globe nation and the globe as a whole.

* For purposes of this reporegional scale monitors use a radiud @®km

19



Results

Results for thé?opulation Servethdicator are given by pollutanthe maximum population served is assigned an
indicator value of 10 and the minimum aAll.instruments are assigned a value relative to these highest and lowest
values Removing the regional scale, middle scale, and JLG Supersite from the Intigltescale results in Yuma
Supersite having thergest population serveaf 54932 individuals

Table 11: SOz Instruments by Population Served

AQ D Populatio dicato
natis ale
e Name erved 2
04-007-0011 | Miami Jones Ranch Neighborhood 3,508 0.17
04-007-0012 Miami Townsite Neighborhood 3,528 0.17
04-007-1001 Hayden Old Jail | Neighborhood 1,089 0.00
04-013-9997 JLG Supersite Neighborhood 141,884 10.00

Table 12: Os Instruments by Population Served

AQS ID . Population = Indicator

Site Name ST Sl Served Value

040051008 | Flagstaff Middie |\ ionhorhood, 47,678 8.12
School
04007.0010 |  'onto National Regional | 3,508,894 | 10.00
Monument

04-012-8000 Alamo Lake Regional 104,988 10.00
04-013-9997 JLG Supersite Neighborhood| 141,884 10.00
04-021-8001 Queen Valley Regional 4,441,688 10.00
04-025-8034 | PrescotPioneer Park | Neighborhood 16,371 0.00
04-027-8011 Yuma Supersite Neighborhood| 54,932 10.00
Table 13: PM 1o Instruments by Population Served

AQS ID . Population  Indicator
040030011 | AU SPUTENEMICA g 15 0.00
04-003-1005 | Douglas Red Crosg Neighborhood 18,072 3.15
04-007-0008 Payson Neighborhood 15154 2.61
04-007-1001 Hayden Old Jail | Neighborhood 1,089 0.00
04-007-8000 | Miami Golf Course | Neighborhood 7,622 1.21
04-012-8000 Alamo Lake Regional 104,988 10.00
04-013-9997 JLG Supersite Neighborhood 141,884 10.00
04-015-1003 Bullhead City Neighborhood 6,815 1.06
04-019-0001 Ajo Neighborhood 3,230 0.40
04-019-0020 Rillito Middle 299 0.00
04-023-0004 | Nogales PodDffice | Neighborhood 15,299 2.64
04-027-8011 Yuma Supersite | Neighborhood 54,932 10.00
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Table 14: PM2.s Instruments by Population Served
AQS ID . Population Indicator
Site Name Spatial Scale Served Value

04-003-1005 | Douglas Red Crosy Neighborhood 18,072 0.70

04-012-8000 Alamo Lake Regional 104,988 10.00

040139997 | 9LG Supersite |\ ihborhood| 141,884 10.00
(Continuous)

04-013.9997 J"G(Fsilgepr‘)ars'te Neighborhood | 141,884 10.00

04-0230004 | Nogales Post Officg \iniorhood| 15,299 0.00
(Continuous)

04-023-0004 Noga'zfilfec;)“ Office Neighborhood| 15,299 0.00

04-027-8011 Yuma Supersite | Neighborhood 54,932 10.00
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Population, Spatial Scale
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D. Correlation Between Monitors

This indicatorassesseisistrumentsased on how well each monitor correlates with other monitties correlation used
i s P e aorscoeffident ofRleterminatioandis a measure of linear correlation between two data sets, giving a value
between 0.0 and 1.Bor this indicator, theihghe st moni tor to monitor Rasasedsto n O ¢

assess

a n statistisat uniguenesshe dighest assessed instrumientach networkasthe lowest correlation

from other instrumestover the padive years(20141 2018. Each pollutant network iassessedn a 0to 10 scale, with
the monitor tlat correlates best receivingzalue of 0, and thenost unique instrumeméceiving avalue of10.

Daily Maximum datawveret a k e n

from EP Ad the yhaR@EL8addwera dn@sesnadetermine if sites on a

largescaleare similar to onanother.All monitors inthepollutant networkin Arizona were used to determine correlation

for each

of

ADatE ke sisedrfmm MaricopasCounty Air Quality Departmigimizal County Air Quality

Control District, Pima County Omartment of Environmental Qualjttribal monitors, andhe National Park Servicand

t aken

from EPAOS

AQS dat abase

It is assumed that monitotisathave the lowest correlatidn other monitors are most importargcause thegnay have
a unique data set that is nopresented elsewheid&monitors correlate well with each other, then they may be monitoring
the same pollutanbosirces and in the same argais would be beneficiala determine which monitors are suitable for

removal/relocation

This indicator has disadvantages in thhatoesnot take into account the requirements for collocatiomohitors. The
purpose of a collocatemionitoris to ensure that there is goodrrehtion;therefore in these circumstances it would be
advantageous to have monitors that correlate well

Results

Results for theCorrelation Between Monitoligdicator are given by pollutanthe instrumentvith lowest correlations
is assigned an indicator value of 10 andtighest correlatiom 0. All instruments are assigned a value relative to these
highest and lowest values.

Table 15:

SOz Instruments by Correlation Between Monitors
AQS ID

Site Name

Maximum

Correlation

Highest Correlated
Instrument

Indicator

Value

04-007-0011 Miami Jones Ranch 0.4117 Miami Townsite 0.72
04-007-0012 Miami Townsite 0.4117 Miami Jones Ranch 0.72
04-007-1001 Hayden Old Jail 0.0926 JLG 10.00
04-0139997 JLG Supersite 0.4366 Durango Complex 0.00
Table 16: Os Instruments by Correlation Between Monitors

AQS ID

Maximum

Highest Correlated

Indicator

Site Name Correlation Instrument Value
04-005-1008 Flagstaff Middle School 0.8388 Prescott Pioneer Park| 3.72
04-007-0010 | Tonto National Monument 0.9224 Blue Point 1.35
04-012-8000 Alamo Lake 0.7556 Buckeye 6.07
04-013-9997 JLG Supersite 0.9702 North Phoenix 0.00
04-021-8001 Queen Valley 0.9250 AJ Maintenance Yard 1.28
04-025-8034 Prescott Pioneer Park 0.8388 Flagstaff Middle Schoo 3.72
04-027-8011 Yuma Supersite 0.6166 Alamo Lake 10.00

NOTE: All of the Gs monitors correlate very well with each other, all having a minimamelation
coefficient of 0.617This indicates that €s a regional issue and not a microscale problem.
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Table 17:

PM 1o Instruments by Correlation Between Monitors

AQS ID Maximum Highest Correlated Indicator
Site Name Correlation Instrument Value
040030011 | ~aul Spur Chemica 54,7 South Tucson 9.13
Lime Plant
04-003-1005 | Douglas Red Crosg 0.2485 Geronimo 8.50
04-007-0008 Payson 0.2081 Gy @b TS ey 9.04
Complex
04-007-1001 Hayden Old Jall 0.2503 Rillito 8.48
04-007-8000 | Miami Golf Course 0.2981 Tangerine 7.84
04-012-8000 Alamo Lake 0.2969 Coolidge Maintenance Yarg 7.85
04-013-9997 JLG Supersite 0.8832 North Phoenix 0.00
04-0151003 Bullhead City 0.1837 Zuni Hills 9.37
04-019-0001 Ajo 0.3850 Coolidge Maintenance Yarg 6.67
04-0190020 Rillito 0.2766 Pinal Air Park 8.13
04-0230004 | Nogales Post Officg 0.1367 Douglas 10.00
04-027-8011 Yuma Supersite 0.2504 Coolidge Maintenance Yarg 8.48
Table 18: PM:2.s Instruments by Correlation Between Monitors
AQ D 2 ghe orrelatec dicato
e a > elallo > ca
04-003-1005 Douglas Red Cross 0.1221 Childreng 10.00
04-012-8000 Alamo Lake 0.2904 AJ Fire Station 7.98
04-0139997 | JLG Supersite (Continuoug 0.9399 JLG Supersite (Filter) 0.17
040139997 |  JLG SupersitéFilter) 0.9399 JLG Supersite 0.17
(Continuous)
04-023.0004 Nogales ‘Post Office 0.9541 Nogale; Post Office 0.00
(Continuous) (Filter)
040230004 | Nogales Post OfficeFjiter) | 0.9541 No%gfstizgzhgﬁ'ce 0.00
04-027-8011 YumasSupersite 0.1813 AJ Fire Station 9.29
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E. Removal Bias

Removal bias is enodeled valudased indictorUsing the EPA NetAssess2020 tabfinds the nearest neighbors to
each selected site and then uses the data from the neighboring eism&be concentrations at the site. It then
compares the estimates to the actual concentrations measured at the selected site to determine the Re®itegal Bias.
with a greater bias areore importanfor interpolationbecause they add a unique valugle sites with low bias can be
redundantThe site having the greatesisolutebias receives a value of 10, and the least a value of 0.

It is assumed that monitors with a low bias can be removed due to reduntdetgrmines redundancies in monitoring
networks.This indicator has disadvantages in that it does not take into agemgraphic featuresneteorology or local
sources. Additionally, this methasi most useful for pollutants with large networks.

Results
Results for the Removal Biawdicator are given by pollutant.

Table 19: SOz Instruments by Removal Bias
Absolute

AQS ID Mean Indicator
Site Name Removal Value
Bias
Miami Jones 0.90 0.12
04-007-0011 Ranch
04-007-0012 | Miami Townsite 4.90 1.10
04-007-1001 | Hayden Old Jail 41.20 10.00
04-0139997 JLG Supersite 0.40 0.00
Table 20: Os Instruments by Removal Bias
Absolute
AQS ID Mean Indicator
Site Name Removal Value
Bias
040051008 Flagstaff Middle 0.0022 5.53
School
04-007-0010 Tonto National 0.0007 1.58
Monument
04-012-8000 Alamo Lake 0.0023 5.79
04-013-9997 JLG Supersite 0.0001 0.00
04-021-8001 Queen Valley 0.0035 8.95
04-025-8034 Prescsgﬂljloneer 0.0011 2.63
04-027-8011 | YumaSupersite 0.0039 10.00
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Table 21: PM1o Instruments by Removal Bias

Absolute
AQS ID Mean Indicator
Site Name Removal Value
Bias
040030011 Paul Spur Chemics 13.30 3.60
Lime Plant
04-003-1005 | Douglas Red Cros 12.60 3.40
04-007-0008 Payson 4.20 0.98
04-007-1001 Hayden OId Jail 4.40 1.04
04-007-8000 | Miami Golf Course 7.30 1.87
04-012-8000 Alamo Lake 17.00 4.67
04-013-9997 JLG Supersite 0.80 0.00
04-0151003 Bullhead City 1.60 0.23
04-019-0001 Ajo 35.50 10.00
04-019-0020 Rillito 19.30 5.33
Nogales Post 18.40 5.07
04-023-0004 Office
04-027-8011 Yuma Supersite 1.60 0.23

Table 22: PM:2.5 Instruments by Removal Bias
Absolute
AQS ID Mean Indicator

Site Name Removal Value

Bias

04-003-1005 Douglas Red Cross 2.34 9.40
04-012-8000 Alamo Lake 2.32 9.28
JLG Supersite 0.77
04-013-9997 (Continuous) 0.00
04-013-9997 | JLG Supersite (Filter] 0.77 0.00
04-023.0004 Nogales .Post Office 2.44 10.00
(Continuous)
NogalesPost Office
04-023-0004 (Filter) 2.44 10.00
04-027-8011 Yuma Supersite 2.10 7.96
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F. Source Oriented

A source orientedhonitoris a regulatory category¥he source oriented indicatisra simple yes or ndonitors in either
a nonattainmerdr a maintenance area are source oriefftad. i n st r u me n tménitorfor painpobasessouics t O
emissionsit is source orientedndreceives the highest value of.1Dit is notsource orientedt receives a value of 0.

It is assumed that it is more important to haveamitor that is source orientethis indicator has disadvantages in that it
does not take into account the full breadth of monit

Results
Results for th&source @entedMonitor indicator are iyen by pollutantThe $urce orientednonitors are assigned an
indicatorvalue of 10 and the nesource oriented O.

Table 23: SOz Instruments by Source OrientedMonitor
urce

AO D dicato
- - . C C . -
5 it 3
04-007-0011 Miami Jones Ranch Yes 10.00
04-007-0012 Miami Townsite Yes 10.00
04-007-1001 Hayden Old Jalil Yes 10.00
04-013-9997 JLG Supersite No 0.00

Table 24. Os Instruments by Source OrientedMonitor

AQ D : 5 dicato
- a . C cd -
5 I 3
04-005-1008 | Flagstaff Middle Schoo No 0.00
04-007-0010 Tonto National No 0.00
Monument

04-012-8000 Alamo Lake No 0.00
04-013-9997 JLG Supersite No 0.00
04-021-8001 Queen Valley No 0.00
04-025-8034 Prescott Pioneer Park No 0.00
04-027-8011 Yuma Supersite No 0.00
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Table 25: PM 1o Instruments by Source OrientedMonitor
Source

AQS ID . Indicator
SitSName Orlented Value
Monitor?
wmeeEy, | ol ST ClnemmEeL Yes 10.00
Lime Plant

04-003-1005 Douglas Red Cross Yes 10.00
04-007-0008 Payson Yes 10.00
04-007-1001 Hayden Old Jail Yes 10.00
04-007-8000 Miami Golf Course Yes 10.00
04-012-8000 Alamo Lake No 0.00
04-0139997 JLG Supersite Yes 10.00
04-0151003 Bullhead City Yes 10.00
04-019-0001 Ajo Yes 10.00
04-0190020 Rillito Yes 10.00
04-0230004 | Nogales Post Office Yes 10.00
04-027-8011 Yuma Supersite Yes 10.00

Table 26: PM2.s Instruments by Source OrientedMonitor
0 Z

AQ D dicato
-’ - . = = . -
CA . . CA
04-003-1005 Douglas Red Cross No 0.00
04-012-8000 Alamo Lake No 0.00
040139997 JEC SlpeEE No 0.00
(Continuous)
04-013-9997 | JLG Supersite (Filter) No 0.00
Nogales Post Office
04-023-0004 (Continuous) Yes 10.00
040230004 | Nogales PostOffice Yes 10,00
(Filter)
04-027-8011 Yuma Supersite No 0.00
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G.Final Rankings

The finalrankings combinall the indicators in the Ranking Analysis and ranks the instruments by averaging the indicator
values.The highest indicator value average is the highest ranked instrument in the network anddeethtiegeiost
meaningful andmportant. The lowest ranked instrument could be considered for relocation or removal if possible.
Recommendations for possible relocation, removal, or addition of monitois &extion Il Final Conclusions and

Recommendabins onPage51 of this assessment.

Indicator valuedrom eachof the previousndicatorsections ar¢henindividually weighed and averaged to get a final
ranking. Resultsaareshownboth weighted and uweighted Weighing the indicators is necessary because it is not assumed
that all the indicators have the same importandhe public welfare, regulatory actions, and to ambient air monitoring in
Arizona. For example, the measured concentration indicator is amesido be of higher importance anashmore
meaning than the Source Orientadicator.Both indicators are considerations when running an air monitoring network,
but operating an instrument that has higher concentratiohighersignificancethan ifthe instrument is source oriented

or not

Weights were derived fromao consensus meetingswthDE Q6 s Ai r Qual i &asurvdy givem tetherssn s
in Arizonabs ai r Thmoonsernsus méetings andsumnveyveeEmetcied byasking participantto rate

the importance of each indicator listed3action 1 Ranking Analysis ofagell on a scale from fio 5 (1=0.10, 2=0.25,
3=0.50, 4=0.75 and 5=1.00n tota, 30 me mber s o f i DiESQO Haff dtended he mdetings ammk
surveyresponseva s col |l ected from Ar i z.dndiatdrs with lower importance werateshly c
and higher impdance were rated. 3he resultsaare found inTable 27and were multiplied to the indicator valug$e
weighted indicator values were then averaged by instrument for the Final Rankings.

Table 27: Ranking Analysis Pollutant Results
Indicator S O3  PMwo  PMa2s
Measured Concentration | 1.00 1.00 1.00 1.00

Area Served 0.25 0.50 0.50 0.50
Population Served 0.25 0.75 0.75 0.50
Monitor to Monitor 025 |050 |050 |050
Correlation

Removal Bias 0.25 0.50 0.50 0.50
Source Oriented 0.75 0.10 0.25 0.25
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Results
The ranking results for the fopollutant networks are shown hereaffEne unweighted and weigéd ranking resultare shown to compare the difference before the
weighting and after the weightinghe highest indicator average is the highest ranked monitor and is the most importaetamdjful to air monitoring.

a. SOz Results
Table 28: Weighted SOz Instrument Results Unweighted Resuts in Parentheses
AQS ID ea ed Area Populatio :_-'__. Remova O € Revr= - =
e e < once atio erved ervead = . Bla Oriented a3
04-007-0011 Miami Jones Ranclf  Gila 6.95 (6.95) 0 (0) 0.04 (0.17 0.18 (0.72) | 0.03(0.12)| 7.5(10) 2.45 3
04-007-0012 Miami Townsite Gila 5.49 (5.49) | 1.79 (7.14)| 0.04 (0.1% 0.18 (0.72) | 0.28(1.1) | 7.5(10) 2.55 2
04-007-1001 Hayden OldJail * Gila 10 (10) 0.29 (1.15) 0 (0) 2.5 (10) 2.5 (10) 7.5 (10) 3.80 1
04-0139997 JLG Supersite | Maricopa 0 (0) 2.5 (10) 2.5 (10) 0 (0) 0 (0) 0 (0) 0.83 4
* Nonattainment Area
b. Os Results
Table 29: Weighted Os Instrument Results.Unweighted Results inParentheses
AQS ID ea eq Area Populatio :_-"_. Sye O € - -
e > < O > allo > e0 e <10 = 0 0 - SNE Orie el J
040051008 | Flagstaff Middle School| Coconino 0 (0) 2.99 (5.98)| 6.09 (8.12)| 1.86(3.72) | 2.77(5.53) | 0(0) 2.74 6
04-007-0010 Tonto National Mon¥ Gila 5.9 (5.9) 2.2 (4.4) 7.5 (10) 0.68 (1.35) | 0.79(1.58)| 0(0) 2.84 5
04-012-8000 Alamo Lake La Paz 1.54 (1.54) 5 (10) 7.5 (10) 3.04 (6.07) | 2.9(5.79) 0 (0) 3.33 2
04-013-9997 JLG Supersite* Maricopa 10 (10) 0(0) 7.5 (10) 0(0) 0(0) 0(0) 2.92 4
04-021-8001 Queen Valley Pinal 5.48 (5.48) | 0.59 (1.18)| 7.5(10) 0.64 (1.28) | 4.48(8.95)| 0 (0) 3.11 3
04-0258034 Prescott Pioneer Park| Yavapai | 0.51(0.51) | 1.99 (3.98) 0 (0 1.86(3.72) | 1.32(2.63)| 0(0) 0.95 7
04-027-8011 Yuma Supersité Yuma 7.44 (7.44) | 2.02 (4.03)| 7.5 (10) 5 (10) 5 (10) 0 (0) 4.49 1

* Nonattainment Area
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c. PM1o Results

Table 30: Weighted PMio Instrument Results.Unweighted Results in Parentheses
AQS ID Correlation

Source
Site Name EIEEE

Oriented

Removal
Bias

Measured
Concentration

Population

Served Rank

Area Served

County

Average

Monitors

040030011 Pa”ﬂifq‘;”élg,?ﬁma' Cochise | 1.07(1.07) | 0.36(0.72)| 0(0) | 456(9.13)| 1.8(3.6) | 25(10) | 1.56 | 12
040031005 Douglas* Cochise | 5.59 (5.59) | 0.46(0.91)| 2.37 (3.15)| 4.25(8.5) | 1.7(3.4) | 2.5(10) | 2.87 4
04007-0008 Paysort** Gila 1.37 (1.37) 5(10) | 1.96 (2.61)| 4.52(9.04) | 0.49 (0.98)| 2.5(10) | 2.67 5
040071001 |  Hayden Old Jait Gila 6.28(6.28) | 0.78(156)| 0(0) 4.24 (8.48) | 0.52 (1.04)| 2.5 (10)| 2.36 8
040078000 | Miami Golf Course* Gila 274 (2.74) | 1.37 (2.73)| 0.91 (1.21)| 3.92(7.84) | 0.94 (1.87)| 2.5 (10)| 2.06 10
04-012-8000 Alamo Lake La Paz 0 (0) 1.82 (3.64) 7.5 (10) 3.93(7.85) | 2.34(4.67)] 0(0) 2.60 7
04-013-9997 JLG Supersité* Maricopa | 5.69 (5.69) 0 (0) 7.5 (10) 0 (0) 0 (0) 25(10)| 261 6
04-015-100 Bullhead City Mohave 2.39 (2.39) 1.76 (3.52) | 0.8(1.06) | 4.69(9.37) | 0.12 (0.23)| 2.5(10) 2.04 11
040190001 Ajo * Pima 1.95(1.95) | 0.87(1.73)| 0.3(0.4) | 3.34(6.67)| 5(10) | 2.5(10) | 2.32 9
040190020 Rillito * Pima 9.87 (9.87) | 0.04(0.08)| 0(0) 4.06 (8.13) | 2.67 (5.33)] 2.510) | 3.19 3
040230004 | Nogales Post Officé | Santa CruZ 7.62 (7.62) | 0.17 (0.33) | 1.98 (2.64) 5(10) 2.54 (5.07)| 2.5(10) 3.30 2
04-027-8011 Yuma Supersité Yuma 10 (10) 0.64 (1.28) 7.5 (10) 4,24 (8.48) | 0.12 (0.23)| 2.5(10) 4.17 1

* Moderate Nonattainment Area; ** Serious Nonattainment Areg *** Maintenance Area

d. PM2sResults

Table 31: Weighted PM2.s Instrument Results.Unweighted Results in Parentheses
: Correlation

AQS ID Measured Population Removal Source

Site Name el Concentration AT ST Served I\E/I;Etxi\;g?sn Bias Oriented AEIEEE | REMS
04-003-1005 Douglas** Cochise 1.66 (1.66) 1.12(2.23) | 0.35(0.7) 5 (10) 4.7 (9.4) 0 (0) 2.57 4
04-012-8000 Alamo Lake La Paz 0 (0) 5 (10) 5 (10) 3.99 (7.98)| 4.64 (9.28) 0 (0) 3.73 2

JLG Supersite .
04-0139997 (Continuous) Maricopa 7.16 (7.16) 0 (0) 5 (10) 0.09 (0.17) 0 (0) 0 (0) 2.45 6
040139997 | JLG Supersite (Filter)| Maricopa 6.48 (6.48) 0(0) 5 (10) 0.09 (0.17) 0 (0) 0 (0) 2.31 7
Nogales Post Office

04-023-0004 (Continuous) Santa Cruz 10 (10) 0.46 (0.91) 0 (0 0 (0) 5 (10) 2.5 (10) 3.09 3
040230004 Noga('l‘iﬁt;‘)’it Office | santacruzl 7.22(722) | 046 (091)] 0(0 0(0) 5(10) | 25(10) | 254 | 5
04-027-8011 Yuma Supersite Yuma 6.75 (6.75) 0.99 (1.98) 5 (10) 4.65 (9.29)| 3.98 (7.96) 0 (0) 4.27

* Nonattainment Area; ** Removed Jan 1, 2020
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Section Il: Spatial Raster Analysis

I n order to determine i f ADEQO6s existing ambient moni
a spatial analysis is conducted using a variety of indicators sholiibia 32 The indicators are mapped to visually show
pl aces in Arizona where monitoring could be benefici

ambient monitoring network.

The five indicatorsused in this analysisavetwo general classifications: demogtac andspatial For each indicator, a
map is produced showing ar eas of. Thaiegilsare thagonveriedteas@10b a s
scale using Natural Breaks, which enable the indicator todps eventually combined into one map.

To accomplish this, eadhdicator mags converted into a GIS raster imageraster image is a type spatial dataset
that assigns numerical valués every part of Arizonarepresented by grid cellBy placingnumerical valus around
Arizona, each indicator can be quantified in every area of the Skaee five raster images are then weighed because
indicatoss vary in impotanceto ambient air monitorind.astly, the weighted raster imagks each indicatoare combined

to show the final weighted spatial overlay map for all of Arizoveighted spatial overlay maps weneated for @
PMuo, and PM.

Chosen indicators represent a varietyaspectghat areimportant to developing a rakt air monitoring networkThe
following five indicators are used therasteranalysis:

Table 32: Raster Analysis Indicators
Indicator Description R
Type
Using the primary care areas in Arizona, this indicatorgah&
Mortality & areas based on mortality amibrbidity rateof air pollution related Berasrail
Morbidity Rate health effects per area populatidme highestalued areas havbe grap

highest rate of both.

Using theESRI 2019 population estinetCensus block, his
indicator rankshe areas based on the total nundfesensitive
individualsper 10,000 peoplé\ge sensitive individuals are childref Demographic
and the elderly, therefore the higheatluedareas have the highest
total numbeof children 14 and the eldeyl >65.

Using theESRI 2019 population estimat€gnsus blockghis

Total Population indicator ranks the areas based on the total populafibe highest | Demographic
valuedareashave the highest number of individuals.

This indicator ranks the straight line distance between monitbes.
areas that have tlgeatestlistances betweermonitors are valued | Spatial
highest.

Applying Kriging interpolation to 2012018average design values
this indicator ranks areas that are based on the predicted Values
Predicted Values Kriging interpolation map is a prediction model that projects air | Spatial
concentrationgn unmonitored areabased on actual measurengent
The areas that have the highpeedicted values are valued highest

Sensitive Age
Distribution

Distancebetween
Monitors
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A. Mortality and Morbidity Rate

This indicatorvaluesareas based anortality counts for deaths froheartdisease andhroniclowerrespiratorydisease
and morbidity (chronic or acute poor health) hospitalization recordsdait asthma,chronic obstructive pulmonary
disease (COPD), ammbngestiveheartfailure. The rae of mortality and morbidity iper 10,000 peoplger primary care
areaand isused to shw areaghat have a greater numhbsrindividuals potentially affected by air pollutigeeeFigure

7). This indicator provides a method of accounting densitive individualdy identifying peoplethat are particularly
sensitive to air quality issues

It is assumed thatreas withmore deaths ankigher hospitalizationare of greater importangaherefore such areaare
assigned higher scoreghis indicator does not assume that deaths andhospitalizations are a direct result of poor air
quality in the area, only that individuals with the previgusentionedconditions can be sensitive to poor air qualliyis
indicator has disadvantages in that hospitalizatemmordsdo not show where the individuals work or live, only where
they went tahe hospital.

The entire distributionf deaths antiospitalizationss divided irio 11 parts and assigned a score o @0, with 10 being
the highest partition.

Deaths anddspitalzation data is from thArizonaDepartment of Health Services (AZDHSY)here itis listedy primary
care aregand ispublicly availableon the AZDHS websitat azdhs.gov/phs/phstats/profiles
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Results

The highest ratef deaths andhospitalizatios per 10000 people is shown ired

Figure 7:
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Morbidity counts are for emergency room visits and hospitalization for Asthma,
COPD, and Heart Disease. Mortality counts are for Deaths from Heart Disease
and Chronic Lower Respiratory Disease. All figures are per 10,000 people.
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B. Sensitive Age Dstribution

This indicator uses thBESRI 2019 population estimegbased off the 2010 US Census daiaaccount for another
population of sensitive individual§his indicator valuesireas based on the total numioérindividuals in the age
categories of @ 17 andolder thar65. Thetotal number o§ensitive agendividualsof each census block group (sensitive
individuals per area) is calculate@ensus block groups are geographical areas that have betweem@BMD00
individuals. Areas with a higher distribution of sensitive ageseive higher score3his indicator providesrother
method of accountinfpr sensitive individuals

It is assumed that areas with the highesnberof children and the e&tly are most affected by aguality issuesThis
indicator does not assurtteat all individuals in the @ 17 andolder than65 age groups are sensitive to poor air quality,
only that these age groups are consideoele sensitivefor the assessmerithis indicator has disadvantsgyin that it
does not take into account where people go to school or work, only where they live.

The entire distributiof sensitive individualss divided irto 11 parts and assigned a score @b@.0, with 10 being the
highest partition.

Populationdetails by census block group gmeblicly available data from the &)Census.
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